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Small bowel tumours: yield of enteroscopy

B S Lewis, A Kornbluth, J D Waye

Abstract
A total of 258 patients with obscure gastro-
intestinal bleeding were referred for small
bowel enteroscopy, a procedure which allows
endoscopic evaluation of most of the small
intestine. A small bowel tumour was found in
5% of patients. In 50% of patients no diagnosis
could be made, but when the cause of obscure
bleeding was discovered small bowel tumours
were the single most common lesion in patients
younger than 50 years. Small bowel tumours
causing gastrointestinal bleeding may remain
undetected despite extensive diagnostic
evaluation. We conclude that small bowel
tumours are the most common cause of
obscure gastrointestinal bleeding in patients
less than 50 years of age. Small bowel enter-
oscopy is diagnostic of small bowel tumours
even when all previous diagnostic studies,
including enteroclysis and angiography, are
negative.

Small bowel enteroscopy is a new endoscopic
examination of the small intestine that can be
performed within eight hours on an ambulatory
basis. Small bowel enteroscopy is especially
useful in patients with obscure gastrointestinal
bleeding. Early experience in 60 of these patients
has been reported previously.3 We now present
our data on small bowel tumours in 258 patients
referred for enteroscopy.
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Methods
The endoscope used is 2560mm long and has a 5
mm tip diameter (SIF-SW, Olympus, New
Hyde Park, New York, USA). It has a forward
view of 1200 but no deflectional or therapeutic
capability.4 The small bowel enteroscope has two
internal channels, one for air inflation and one
for balloon at the instrument's tip that acts as a
bolus for peristaltic action. The technique of
small bowel enteroscopy has been described
previously.5 Initially, the enteroscope is passed
transnasally into the stomach. A paediatric
colonoscope is then passed orally and advanced
into the jejunum, an examination called 'push'
enteroscopy. The paediatric colonoscope or
'push' enteroscope is then withdrawn into the
stomach and used to position the small bowel
enteroscope in the small intestine. A suture
affixed to the enteroscope's tip is grasped and
both instruments are advanced in the jejunum.
Peristalsis then carries the small bowel
enteroscope distally. Passage time averages eight
hours with 77% of examinations reaching the
distal ileum or beyond into the colon. Endo-
scopic examination of the small intestine is
performed on instrument withdrawal, which
averages 45-60 minutes.
A total of 258 patients with obscure gastro-

TABLE I Patient charactenrstics

No of patients 258
Mean age (range) (years) 63-4 (17-89)
Median (range) No of months of bleeding 12 (10 days-20 years)
Median (range) No of units of blood transfused 10 (0-200)

intestinal bleeding were referred for small bowel
enteroscopy. Patient characteristics are des-
cribed in Table I. All patients had undergone an
extensive diagnostic evaluation with an average
of 11 diagnostic procedures per patient including
upper endoscopy, colonoscopy, upper gastro-
intestinal series with small bowel follow through,
and barium enema, as well as bleeding scans,
angiography, and enteroclysis in some patients.
Enteroscopy was performed in all patients
without complication. Comparisons between
groups were made with the two tailed Student's t
test for parametric data and with the Mann-
Whitney U test for non-parametric data. Ratios
between groups were compared with the X2 test
with Yates's correction.

Results
Thirteen small bowel tumours were discovered
in the 258 patients undergoing enteroscopy. The
location and pathology of the tumours resected
are shown in Figure 1. There were nine malig-
nant and four benign tumours. Five of the 13
tumours were located within the fourth portion
of the duodenum or within the first two feet of
the jejunum and were within reach of the
paediatric colonoscope passed orally. The
remaining eight tumours were located distally
and discovered by small bowel enteroscopy, Six

A Lymphoma (4)
*Adenocarcinoma (3)
* Leiomyoma (2)
X Lipoma (2)
* Leiomyosarcoma (1)
*Carcinoid (1)

Jejunum

Ileum

Figure 1: Location ofsmall bowel tumours.
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pre-examination enteroclysis studies in four
patients failed to show these small bowel
tumours. In seven patients angiography before
small bowel enteroscopy was also non-
diagnostic.
When patients with obscure bleeding were

divided according to age, 3% (6/207) of patients
over the age of 50 years had a small bowel
tumour, while 14% (7/51) under 50 had a small
bowel tumour (p=0 006). The incidence of small
bowel tumours related to age is shown in Figure
2A. The age/tumour relation contrasts distinctly
with the major diagnostic group, arteriovenous
malformations, which increased with increasing
age into the ninth decade (Fig 2B). Arterio-
venous malformations of the small intestine were
the most common finding at enteroscopy and
occurred in 40% of patients (Table II). When
patients with small bowel tumours are compared
with patients with arteriovenous malformations
only age and the number of units of blood
transfused distinguished these two groups
(Table III). The mean age of patients with a
tumour was 51.4 years compared with 69 years
for patients with arteriovenous malformations
(p=0.O1). The mean number of units of blood
transfused in the tumour patients was six com-
pared with 14 in the other group (p=0 002).

There was no difference in the pattern of
bleeding, whether continuous or intermittent,
with visible blood or occult, between the two
groups of patients. None of the patients with a
small bowel tumour had any sign or symptom

TABLE II Small bowel enteroscopyfindings in 258 patients

No(%)of
Diagnosis patients

Arteriovenous malfunctions 102 (40)
Tumours 13(5)
Other (ulcers, Meckel's diverticum, varices) 13 (5)
No finding 130 (50)

TABLE III Clinicalfeatures ofpatients with tumours ofthe
small bowel compared with patients with arteriovenous
malformations ofthe small bowel

Arteriovenous
Tumours malformations Significance

No of patients 13 102
Mean age (years) 51-4 69-0 p=0-001
No of months of 12 18 NS

bleeding
No of units of blood 6 14 p=0-002

transfused
No of diagnostic 10-8 11 NS

examinations
Type of bleeding:
Frank 8/13 (62%) 65/102 (64%) NS
Occult 5/13 (38%) 37/102 (36%) NS

NS=not significant.
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other than gastrointestinal bleeding to suggest

the presence of a tumour.
Five per cent of patients were grouped as

.miscellaneous causes of bleeding discovered at

enteroscopy. These diagnoses included Meckel's
diverticulum, unsuspected Crohn's disease,
aortoileal fistula, ulcerative jejunitis, and jejunal
varices.

All 13 patients found to have a small bowel
tumour underwent surgical resection; 62% (8/
13) remain disease free at a mean follow up of 10
months. Two patients had metastatic disease at
operation and an additional two patients had
metastatic disease detected at four and 12
months after operation. One patients, an 89 year

old man, died of a myocardial infarction four
days after operation. Overall, 12 of 13 patients
are alive at a mean follow up of nine months. In
92% (12/13) of patients the bleeding stopped
after surgery.

Discussion
There are two non-surgical endoscopic evalua-
tions of the small bowel presently available.'2
'Push' enteroscopy also called 'extended upper

intestinal endoscopy,' is a procedure in which a

long endoscope is passed orally and pushed
beyond the ligament of Trietz. Though
specialised instruments have been made for this
examination,`5 most experience has been with an
adult or paediatric colonoscope passed orally.`'4
With these standard instruments it is possible to
intubate the jejunum approximately 60 cm

beyond the ligament of Trietz. Small bowel
enteroscopy, also called sonde enteroscopy,
relies on peristalsis to carry the long flexible
endoscope to the distal small bowel.5 15 16 These
instruments have no therapeutic capability nor

tip deflection and examination is made upon
withdrawal of the instrument.

Enteroscopy is useful in determining the site
of blood loss in patients with obscure gastro-
intestinal bleeding. Push enteroscopy success-

fully diagnoses the cause of bleeding in 13-46%
of these patients." '4 It is notable that five of the
13 small bowel tumours reported in this series
were found during 'push' enteroscopy, which
requires no specialised instrument and is
routinely available. The early performance of
push enteroscopy in patients with obscure bleed-
ing is recommended. Small bowel enteroscopy is
also useful for the patients with obscure bleed-
ing, and experience with this instrument has
shown a yield of 26-33%.3 '71' In this reported
series, a diagnosis was made in 50% of patients.
Arteriovenous malformations were the most
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Figure 2: (A) Incidence of
small bowel tumours by age.
(B) Arteriovenous
malformations in the small
bowel by age.
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common finding, accounting for 80% of causes
discovered. Small bowel tumours were the
second most common cause of obscure gastro-
intestinal bleeding, accounting for 10% of find-
ings or 5% of all patients. This is similar to the
7% incidence described by Thompson et al."9 In
other series of patients with small bowel tumours
obscure bleeding was also often the only present-
ing symptom, which contributed to the difficulty
in establishing the diagnosis. Bleeding as the
presenting complaint occurs in 25-53% of
patients with small bowel tumours.2322 Since the
sole presentation ofa small bowel tumour may be
obscure bleeding the diagnosis is often delayed,
contributing to the poor prognosis in patients
with malignant small bowel tumours.23 24

Routine small bowel series and angiography
may not detect small bowel tumours.2>27 Entero-
clysis is a double contrast study of the small
bowel, performed using barium and methyl-
cellulose as contrast agents injected through a
tube passed orally into the duodenum. Entero-
clysis has been recommended for patients with
suspected small bowel tumours, since the diag-
nostic yield may be as high as 10% of patients
with obscure gastrointestinal bleeding.27 Even a
carefully performed enteroclysis may miss a
small bowel tumour, as shown by the neoplasms
we found in patients with negative x ray studies.

Small bowel enteroscopy permits direct visual
examination ofthe small bowel, but this visualisa-
tion is not complete. The instrument is limited in
its mucosal visualisation, secondary to the lack of
total small bowel intubation in all examinations,
the lack of tip deflection capability, and
occasional uncontrolled instrument withdrawal.
Approximately 50-70% of small bowel mucosa is
observed during a standard examination accord-
ing to previous estimates.3 Early evaluation of
small bowel enteroscopy suggested that the
examination may miss isolated, non-actively
bleeding polyps or tumours of the small bowel.2
This has occurred in two young patients with
normal enteroscopy who were referred for
exploratory laparotomy because of continuing
obscure bleeding and were found to have a small
bowel tumour. In one, a leiomyoma was missed
in the jejunum, and in the second, the lesion was
not reached by the enteroscope.

Patients with small bowel tumours are
relatively young compared with patients with
other causes of obscure gastrointestinal bleed-
ing. The mean age of our patients with small
bowel tumours was 51 years, which is similar to
that in previous reports.202829 The difference
encountered in transfusions between the
younger small bowel tumour patients and the
older patients with arteriovenous malformations
may not be an independent variable but may
correlate with the patient's age, as younger
patients can tolerate anaemia generally better
than older patients.
We agree with Thompson et al who recom-

mend that young patients with persistent
obscure blood loss should be referred for early
exploratory laparotomy.25 In their series of 37
patients with obscure bleeding, only one of 15
patients under age 50 had a small bowel lesion
not detected by exploratory laparotomy alone.
Seven of 19 patients over 50 required angio-

graphy or endoscopy of the small bowel pre-
operatively to diagnose the source ofthe bleeding.
This variation is secondary to the high incidence
of small bowel tumours and Meckel's diverticula
in the younger patients and the greater incidence
of arteriovenous malformations in the older
patients.
We conclude that small bowel enteroscopy

may be diagnostic of small bowel tumours even
when all previous diagnostic studies, including
enteroclysis and angiography, are negative.
Earlier concerns with the present state of endo-
scopic instrumentation suggesting that entero-
scopy may not be diagnostic for isolated tumours
seems less important.
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